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Microstructure evolution of Ti40 alloy during
hot working process

XIN She-wei', LI Qianl, LI Xiao"2, ZHAO Yong-qingl, HONG Quanl,
MAO Xiao-nan', YANG Hai-ying', GE Peng'

(1. Titanium Alloy Research Center, Northwest Institute for Non-ferrous Metal Research, Xi’an 710016, China;
2. BaoTi Group Co., Ltd., Baoji 721014, China)

Abstract: Aiming at the microstructure evolution of Ti40 big bar, the samples cut from bar blanks with different
deformation were heated at different temperatures for different times. Optical microscope and EBSD were used to
analyze the microstructure evolution and recrystallization behavior. The results indicate that the microstructure evolution
of Ti40 bar during heated process mainly shows the growing behavior of small grains along grain boundaries. These
small grains mainly results from forging process, which mainly come from original parent grains because of the grain
boundaries deformation. After forging process, these small grains grow during heating process and which cause the
uniform microstructure and the decrease of the average grain size. In view of the average grain size and microstructure
uniformity, the best heating process is (1 000 ‘C, 4 h).
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Table 1 Experiment program of grain growth behavior

Sample Hot temperature/ C Heating time/h
MF 850, 950, 1 000, 1 050, 1 100 2,4,5
FF 850, 950, 1 000, 1 050, 1 100 2,4,5
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Fig. 1 OM microstructures for as-forged samples: (a) MF;
(b) FF
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Fig. 2 Microstructures of MF and FF samples held at different temperatures for different times: (a) MF, (850 ‘C, 2 h); (b) MF, (850
‘C, 4 h); (¢) MF, (100 ‘C, 4 h); (d) MF, (1 100 ‘C, 4 h); (e) FF, (850 ‘C, 2 h); (f) FF, (850 ‘C, 4 h); (g) FF, (1 000 ‘C, 4 h); (h) FF,
(1100 °C, 4 h)
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Fig. 3 Change of average grain size of MF (a) and FF (b)

with temperature and time
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Fig. 4 Misorientation analysis of grains for FF samples
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